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DETAILED ACTION 

Specification 

1 . The disclosure is objected to because of the following informalities: The "first 
counter 2" should replace "first register 6" after "samples intermediate count values" on 
page 7, line 14 because the intermediate count values are sampled at the counter. 

Appropriate correction is required. 

Drawings 

2. The drawings are objected to under 37 CFR 1 .83(a) because they fail to show 
the clock signal referenced in Figure 1 as described in the specification. Any structural 
detail that is essential for a proper understanding of the disclosed invention should be 
shown in the drawing. MPEP § 608.02(d). Corrected drawing sheets in compliance with 
37 CFR 1 .121(d) are required in reply to the Office action to avoid abandonment of the 
application. Any amended replacement drawing sheet should include all of the figures 
appearing on the immediate prior version of the sheet, even if only one figure is being 
amended. The figure or figure number of an amended drawing should not be labeled as 
"amended." If a drawing figure is to be canceled, the appropriate figure must be 
removed from the replacement sheet, and where necessary, the remaining figures must 
be renumbered and appropriate changes made to the brief description of the several 
views of the drawings for consistency. Additional replacement sheets may be necessary 
to show the renumbering of the remaining figures. Each drawing sheet submitted after 
the filing date of an application must be labeled in the top margin as either 
"Replacement Sheet" or "New Sheet" pursuant to 37 CFR 1 .121(d). If the changes are 
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not accepted by the examiner, the applicant will be notified and informed of any required 
corrective action in the next Office action. The objection to the drawings will not be held 
in abeyance. 

Claim Rejections - 35 USC § 103 

3. Claims 1-10 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
U.S. Patent 4,350,950 to Waldmann et al. ("Waldmann) in view of U.S. Patent Pub 
2003/00117181 to Powell et al. ("Powell"). 

Regarding Claim 1 , Waldmann's first embodiment teaches an "electronic 
circuit for determining a ratio of a first frequency of a first signal and a second 
frequency of a second signal," where a circuit arrangement for measuring a 
frequency is produced which is placed into a fixed relationship with the frequency 
to be measured, whereby the frequency to be measured and the reference 
frequency are each supplied to a respective counter (Col. 1, lines 6-12) and 
further teaches that the measuring frequency is supplied to a period counter and 
the reference frequency is supplied to a time counter (Col. 2, lines 16-18, Figure 
1, elements B, C,12 and 13). The measuring frequency and reference frequency 
reading on claimed first and second frequencies of first and second signals; 

Waldmann's first embodiment further teaches "a sampling means for 
sampling first intermediate count values of the first counter when the second 
counter reaches preset second intermediate count values such that the first 
counter is sampled under the control of the second counter," where the 
measuring frequency is measured in a shortest measuring time duration or time 
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slot. A signal at the time TN for the beginning of a measuring period sets the 
synchronizing flip-flop. The next negative zero passage of the measuring 
frequency resets this flip-flop. The resetting is delayed until the reference 
frequency or time counter has stepped through and now causes the storing of the 
count results of the reference frequency or time counter (Col. 2, lines 40-48). 
The first counter (timer counter) is synchronized based on the measuring 
frequency output at the period counter [second counter], once the measuring 
frequency reaches a falling edge, the timer counter can then proceed with 
acquiring intermediate count values from the reference frequency; 

Waldmann's first embodiment further teaches that "the first and second 
intermediate count values form a plurality of pairs of intermediate count values of 
the first and second counters," where the pulse train (B) designates the pulses of 
the measuring frequency and the pulse train (C) designates the pulses of the 
reference frequency of the oscillator (Col. 2, lines 34-37, Figure 1, elements B 
and C) while further disclosing several successive and stored count results of the 
reference frequency counter which corresponds to a time measurement, and 
from several successive and stored count results of the counter for the frequency 
to be measured (Col. 1 , lines 57-61); 

Waldmann's first embodiment further discloses "a calculation unit for 
determining the ratio of the first and second frequencies on the basis of the 
plurality of pairs of intermediate count values," where the difference between two 
successive count results of the period counter corresponds to the number of 
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periods during one measuring time duration. The difference of the corresponding 
count results of the reference frequency or time counter corresponds to the time 
duration of this measuring time with the resolution of the reference frequency. 
The microprocessor calculates the quotient from the measured time and from the 
number of periods counted. The quotient corresponds to the precise period 
duration or to the frequency which is to be measured (Col. 2, lines 56-66, Figure 
1, elements 12, 13 and 16); 

Waldmann does not expressly disclose that during the sampling of the first 
intermediate count value, the first and second counters continue counting. 

Powell does expressly teach that "during the sampling of the first 
intermediate count value, the first and second counters continue counting," 
where the pulse frequency generally comprises a frequency of an input pulse 
signal, such that the pulse frequency is determined based on accuracy 
dependent only upon a reference timer clock. The frequency input signal is 
generally utilized as a clock for a pulse counter and as a capture latch signal for 
the system free running timer fl[ 0020). 

At the time of the invention, it would have been obvious to a person of 
ordinary skill to combine an electronic circuit of Waldmann with counters 
comprising a free running timer of Powell. The free running counters are easily 
implemented in a fixed time data acquisition period. The reference clock and 
pulse counters do not require start and stop signals (Powell, If 0088). 
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Claim 2 recites similar limitations as those claimed in Claim 1 , where 
"more than two pairs" compared to a "plurality of pairs", therefore these 
limitations would be drawn to the same reason of obviousness as used above. 

Regarding Claim 3, Waldmann and Powell disclose an electronic circuit for 
determining a ratio of a first frequency of a first signal and a second frequency of 
a second signal as recited in Claim 2. 

Waldmann does not expressly disclose a first counter triggered by an 
edge of a first signal, wherein the second counter is triggered by an edge of a 
second signal, wherein a clock signal of the second counter is one of first and 
second signals and wherein the second intermediate count values of the second 
counter at which the first counter is sampled are preset in a register. 

Powell does expressly disclose a timer that is initiated by an enable signal 
that is triggered at the rising edge of an input pulse. A counter can then be used 
to count a particular number of pulses. After a predetermined number of pulses 
have been counted, a trigger generated by the rising edge of the next input signal 
disables the timer. The timing diagram indicates that the timing measurement 
takes place for a fixed number of pulses (U 0006, Figure 2). The clock signal is 
generated based on the input pulse thereby the pulse count is fixed and sampled 
based on the output of the timer counter (i.e. clock). 

At the time of the invention, it would have been obvious to a person of 
ordinary skill to modify an electronic circuit of Waldmann with counters triggered 
by edges of their respective signals of Powell. The suggestion/motivation would 
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have been in order to synchronize the pulse count based on a clock signal 
generated by one of a first or second signal. 

Regarding Claim 4, Waldmann and Powell disclose an electronic circuit for 
determining a ratio of a first frequency of a first signal and a second frequency of 
a second signal as recited in Claim 2. 

Waldmann discloses "a memory wherein the memory comprises a first 
and second storage," where a memory is connected to the output of a period 
counter and a memory is connected to the output of the reference frequency or 
time counter (Col. 2, lines 18-21, Figure 1, elements 12-15); 

Waldmann further discloses "the first storage is for storing the first 
intermediate count values of the first counter such that a sequence of first 
intermediate count values of the first counter is provided," where a pulse of the 
frequency to be measured at the end of a measuring period whereby, said 
control signal controls the storing, or reading-in, of the time count result of the 
reference frequency into said reference time memory, that a period counter for 
the frequency to be measured is triggered by the zero passages (Col. 1 , lines 44- 
48). 

Waldmann further discloses "the second storage is for storing the second 
intermediate count values of the second counter such that a sequence of second 
intermediate count values of the second counter is provided," where the pulses of 
the frequency to be measured, that the count result of the period counter for the 
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frequency to be measured is stored in a respective period memory in response to 
said control signal at the end of a measuring period (Col. 1, lines 51-55). 

Regarding Claim 5, Waldmann and Powell disclose an electronic circuit for 
determining a ratio of a first frequency of a first signal and a second frequency of 
a second signal as recited in Claim 1 . 

Powell discloses that "the calculation unit is implemented by a processor, 
wherein the plurality of pairs of intermediate count values are stored in a working 
memory of the processor and wherein the working memory is accessed for one 
of reading and writing of the plurality of pairs of intermediate count values by 
interrupt routines," where the first integrated circuit counter generally provides a 
signal to a comparator and a timer latch. A micro controller [processor] contains a 
time interrupt line, a write line, a read line, a data bus, and a pulse overflow 
interrupt line. Micro controller is generally connected to comparator at write line, 
read line, and time interrupt line. Micro controller is also connected to timer latch 
and data bus. Additionally, a second integrated circuit counter can provide a first 
output signal along a line to read line of micro controller. Read line is generally 
connected at least one output line of timer latch at node B. Output line is thus tied 
to read line at node A and node B. Note that node A and node B are essentially 
the same node. A second output signal of the second integrated circuit counter 
can be provided to pulse overflow interrupt line of micro controller. The micro 
controller additionally comprises a first storage register for storing a high order 
time count and a second storage register for storing a high order pulse count. 
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The second output signal of second integrated circuit counter generally 
comprises an overflow signal fl[0039-40, Figure 4, elements 46, 48, 50-54, 57, 
59-60, 62). 

At the time of the invention, it would have been obvious to one of ordinary 
skill in the art to combine an electronic circuit of Waldmann with a calculation unit 
implemented by a processor of Powell. The suggestion/motivation would have 
been in order to perform a higher order count and automatically measure pulse 
frequency. A load signal is not required to preload data into the counter and 
does not require the use of a predetermined pulse count for the measurement of 
the measurement period thereby taking advantage of commercially available 
microprocessors (Powell, |f 0090). 

As to Claim 6, Waldmann and Powell disclose an electronic circuit for 
determining a ratio of a first frequency of a first signal and a second frequency of 
a second signal as recited in Claim 1 . 

Waldmann does not expressly disclose that the calculation unit 
determines a variation of the frequency ratio over the time. 

Powell discloses that "the calculation unit determines a variation of the 
frequency ratio over the time," where the measurement process begins by 
reading the current time (counter value) and adding the equivalent of 1 0 
milliseconds in counts and writing this value to a compare register (i.e., 
comparator). A compare interrupt (i.e., via time interrupt line is then enabled, 
such that the 16-bit compare interrupt of comparator will generate an interrupt 
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after 10 milliseconds. When the interrupt occurs, an additional 10 milliseconds 
worth of counts is added to the previous compare value to generate an interrupt 
10 milliseconds later. This provides a periodic 10-millisecond interrupt that can 
be utilized as the time base 0J0042, Figure 4). 

At the time of the invention, it would have been obvious to one of ordinary 
skill in the art to combine an electronic circuit of Waldmann with a calculation unit 
of Powell. The suggestion/motivation would have been in order to utilize the last 
captured pulse count and timer count values (Powell, U 0090). 

Method claim 7 and 8 are drawn to the method of using the corresponding 
apparatus claimed in claims 1 and 2. Therefore, method claims 7 and 8 
correspond to apparatus claims 1 and 2 and are rejected for the same reasons 
of obviousness as used above. 

Regarding Claim 9, Waldmann discloses a computer program product in 
the form of a conventional mini computer that may be used as the 
microprocessor to perform the functions of the electronic circuit (Col. 4, lines 13- 
15) recited in Claim 1 which have limitations similar to those presently treated 
and are met by the references as discussed above. 

Claim 10 has limitations similar to those treated in the above rejection to 
Claim 2 and are met by the references as discussed above. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to EBONI GILES whose telephone number is (571)270- 
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7453. The examiner can normally be reached on Monday through Friday 7:30 AM to 
5:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Abul Azad can be reached on (571) 272-7599. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/EBON I GILES/ /ABUL AZAD/ 

Examiner, Art Unit 4133 Supervisory Patent Examiner, Art 

Unit 41 33 



